Untreated hypertension in children and adolescents can lead to disastrous consequences in the short and long term [1] . Acute rise of blood pressure by more than 30 mmHg in children may lead to brain involvement (e.g., cognitive abnormalities, hypertensive encephalopathy), left ventricular insufficiency, visual disturbances due to damage of the retina, and epistaxis [2] . While a hypertensive crisis is rarely overlooked, milder hypertension is asymptomatic and may not be recognized, remaining untreated for years. This is despite the fact that patients may develop irreversible end-organ damage, major cardiovascular morbidity, and mortality later in life [3] . There is evidence of underdiagnosis of hypertension in children and adolescents [4] . This is especially true in the emergency department, as elevated blood pressures are noted but remain unreferred, even for adults [5] . Barriers to referral for elevated blood pressure include education about reference intervals, hesitancy if patients are asymptomatic, required financial compensation to refer, and a perception that blood pressure was influenced by the medical doctor [5] . While the referral hesitancy applies equally to nurses, physician assistants, and emergency physicians, the latter group also cites lack of time as a barrier, doubts about their concern for the blood pressure, and feeling emotionally uncomfortable when referring [5] . Children and adolescents with elevated blood pressure are often referred to subspecialists, namely pediatric nephrologists or pediatric cardiologists, owing to the need for a detailed work-up for underlying causes [6] , whereas adults most often have essential hypertension; secondary etiologies are more common in the pediatric setting.
Owing to the obesity pandemic, hypertension is on the rise among children [7] around the globe. Obesity is a major predictor of childhood hypertension, and in younger children more so than other known risk factors such as low birth weight [8] . Unfortunately, there is a paucity of data in the literature about recognition of hypertension in children and time to referral to specialists or subspecialists who treat hypertension. This is in spite of published access targets for the diagnosis and management of hypertension [9, 10] . In this context, we are pleased to read in this edition of Pediatric Nephrology Hamby's study of 120 children and adolescents from a single pediatric nephrology practice in Fort Worth, North Texas. Their cohort was analyzed in depth about the time to referral to the pediatric nephrology team from the first documented elevated blood pressure [11] .
The study by Tyler Hamby et al.
For their study, Hamby et al. used a convenient sample of patients who had one or more office blood pressure records prior to their hypertension clinic referral in a single-center retrospective study. Patients were aged 3-18 years and were collected from July 2014 to June 2017. Data were obtained from the electronic medical record (EMR) system, which are now used routinely among developed, emerging, and even some developing countries. The authors used the current guidelines to define elevated blood pressure and hypertension [12] . All patients had at least one elevated blood pressure and the majority of patients had more than 3 elevated blood pressures recorded. Most patients reached criteria for hypertension prior to referral, but 60% were referred more than 1 year later, and in one case, the time to referral was > 10 years. The median number of visits prior to referral was 5 after one episode of elevated blood pressure and 4 visits after 3 episodes of elevated blood pressure. Most of the referrals came from primary care, followed by specialty care, and only 14% of referrals came from the emergency room. The study offers some more detailed insight into the patient cohort and reports on the socio-economic status of the patients and ethnicity, but of all parameters, only obesity was significant. However, this only applied if patients had at least three elevated blood pressures on record.
Hamby and team noted that obesity was a major predictor among those patients who had at least 3 documented elevated blood pressure readings. It is well documented that obesity is a major risk factor for hypertension [8, 13, 14] . The guidelines clearly recommend checking blood pressure if the patients have a family history of essential hypertension or if they are overweight or obese [12] .
Strengths and limitations of Hamby's study
The paper may represent a snapshot of the reality, namely that elevated blood pressure in primary care, other clinics, or the emergency room are either not reacted upon appropriately or possibly not even recognized. The study is in keeping with previous literature about underrecognized hypertension in the pediatric age group [4] . Moreover, Hamby's study quantitates the time from > 3 elevated blood pressure readings to referral at a median of 4 years, which is a frightening statistic. The study limitations include a retrospective sample of convenience, preventing generalization. The authors did not account for patients being treated elsewhere and acknowledge that patients may have been sent to pediatric cardiologists instead. They did not list the indications for referral for a pediatric nephrologist. It would have been nice to know how many of the patients had already developed end-organ damage, such as left ventricular hypertrophy or retinal changes secondary to the undiagnosed/untreated hypertension. There is also no information as to how elevated blood pressure is flagged in the EMR.
What are the reasons for the late referral?
The study points to the problem of recognizing hypertension and/or hesitancy of referral. Most EMRs nowadays have the ability to flag elevated blood pressures. It is acknowledged that the current blood pressure tables are complicated. Without the support of an EMR that automatically calculates blood pressure z-scores from age, height, and gender, the busy primary care physician or emergency room physician may not be able to quickly classify a blood pressure reading as abnormal. Simplified blood pressure tables may serve as simpler tool to accurately classify office blood pressure [15] . Furthermore, the use of smart phone apps such as Ped(z) (https://www.pedz.de/en/welcome.html) may help identify elevated blood pressure readings, but this requires another step for the already overloaded clinical practitioners. However, this does not address the hesitancy.
It is acknowledged that blood pressure screening of all children may not be feasible. Targeted screening may be more feasible, based on overweight may be a good strategy. A recent diagnostic model that includes maternal hypertension during pregnancy, maternal BMI, maternal education level, parental hypertension, parental smoking, childbirth standard deviation score, child BMI z-score, and child ethnicity improved targeted blood pressure monitoring of children at risk [16] .
It is standard of care for any pediatric clinic visit to obtain height and weight of the patients. The EMR, if used, should produce information about the body mass index percentiles. Also, obesity is easy to diagnose clinically, especially if there are striae, acanthosis nigricans, breathlessness, increased sweating, snoring, inability to cope with sudden physical activity, etc. Hesitancy of referral should therefore not be a factor in obese children. In a recent meta-analysis, the prevalence of hypertension for obese children was 15.27%, 4.99% for overweight children, and only 1.90% in normal weight children [7] . In other words, one of six obese children or adolescents has hypertension. It has been shown that masked hypertension is more prevalent among obese children as well, and thus, whenever possible, obese children should undergo 24-h ambulatory blood pressure monitoring [17] . Unfortunately, availability of 24-h ambulatory blood pressure monitoring is variable. Moreover, 24-h ambulatory blood pressure is not reimbursed in most Canadian provinces and in many other parts of the world. It has been pointed out that the diagnosis of masked hypertension may help to reduce cardiovascular morbidity [17] .
Overall, the reasons for late referral of hypertensive children and adolescents remain understudied. Future work has to focus on the various aspects of elevated blood pressure identification, such as difficulties with interpreting blood pressure readings, education, EMR-related problems (not intrinsic calculation of blood pressure percentiles based on sex and height percentiles), and provider-related factors that may lead to hesitancy. We are only aware of Souffront's study which assessed in detail the reasons for lack of referrals in the adult emergency room [5] , on a survey of 450 adult emergency room physicians. Pediatric data should be obtained. The reasons for the failure of other outpatient clinics to refer for hypertension remain unknown. In our own center, blood pressure is often not even measured outside of the nephrology and cardiology clinics. However, it is regularly measured in the emergency room.
Conclusion
Taken together, referrals for milder cases of hypertension, especially obesity-related, are occurring late. Hamby's study contributes to the literature by providing preliminary data about the time to referral to the hypertension clinics. Given the potentially significant benefit of early treatment of hypertension in children to reduce long-term morbidity and mortality, the reasons of underdiagnosing hypertension and late referral for diagnosis and treatment need to be determined. This will identify potential targets of intervention to remove barriers for adequate referral. Hamby and colleagues should be congratulated for addressing this vastly understudied problem.
